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ABSTRACT: 



PROBLEM TO BE SOLVED: To reduce t he resi dual electrostatic attraction and 
facilitate releasing of a fflgj by cooling the tBSESfll using the electrostatic 
attraction and gas- cooling, and changing the electrostatic attraction during 
processing according to the detected load, and back pressure exerted on the 



wafer 



SOLUTION: A 853 is e lectros tatically attarcted to an electrode and an He 
gas is fed to the back of the WGft to cool it during processing. A set value 
22 of the reaction difference betw een the electrostatic attraction and back 
sidepressure to avoid floating the during processi ng is st ored in a 
SSffMS 18 and etching starts. The load exerted on the figGS is always 
detected by a load cell 10 to send its signal to the fMWIiri8 which then 
finds the deviation from the set value 22 and controls to output of a d.c. 
power source 19 to change the electrostatic attraction d uring p rocess so as to 
reduce the deviation to zero. Thus the reliability of the BBS transport is 
improved. 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the plasma treatment approach for reducing the residual adsorption 

force in the plasma treatment using electrostatic adsorption, and equipment. 

[0002] 

[Description of the Prior Art] Like a JP,57-44747,B publication, conventional equipment changed a wafer and inter- 
electrode contact thermal resistance by electrostatic adsorption power, and was controlling wafer temperature. 
[0003] However, in the same applied voltage, contact thermal resistance could not control dispersion wafer temperature 
with a sufficient precision for every wafer, but, moreover, this approach had the narrow control range. 
[0004] moreover, electrostatic adsorption power — starting - it was loose, and in order to acquire target adsorption 
power in consideration of a throughput for a short time, applied voltage needed to be made high and needed to be 
processed. 

[0005] Furthermore, when it was going to suppress the rise of the wafer temperature under processing, it needed to 

process with higher applied voltage. 

[0006] 

[Problem(s) to be Solved by the Invention] The above-mentioned conventional technique was not taken into 
consideration about the adsorption power which remains after processing, but had the problem that disconnection took 
time amount from the electrode of a wafer. 

[0007] It is in the purpose of this invention offering the plasma treatment approach and equipment which can reduce the 
residual adsorption force, can make disconnection of a wafer easy, and can raise the dependability of wafer conveyance. 

[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, electrostatic adsorption and gas 
cooling are used together, a wafer is cooled, the load and the flesh-side planar pressure force of acting on the wafer 
under processing, or electrical-potential-difference impression time amount is detected further, and it is made to change 
the electrostatic adsorption power under processing. How to detect the load which acts on a wafer as the 1st approach, 
and to change electrostatic adsorption power is explained. By preparing a load cell as a detection means on an electrode, 
the difference of electrostatic adsorption power and the reaction force by the flesh-side planar pressure force is always 
detectable, electrostatic adsorption power is changed and float going up of the wafer under processing is prevented so 
that this may become constant value. 

[0009] How to detect the flesh-side planar pressure force and to change electrostatic adsorption power as the 2nd 
approach is explained. A means, for example, a rose TRON pressure gage, to detect the flesh-side planar pressure force 
of a wafer is formed in a cooling gas line. Let the electrical potential difference impressed in early stages be the value 
from which the time of concentration to the desired value of the electrostatic adsorption power which does not produce 
float going up of a wafer during the rise of the flesh-side planar pressure force is acquired in consideration of the time of 
concentration to the desired value of the flesh-side planar pressure force. Then, if it detects that the flesh-side planar 
pressure force reached desired value with the rose TRON pressure gage, the time of concentration to desired value will 
also be changed in consideration of the electrical potential difference from which the electrostatic adsorption power 
which does not produce float going up of a wafer in desired value is acquired. 

[0010] How to detect electrical-potential-difference impression time amount, and to change electrostatic adsorption 
power as the 3rd approach is explained. It asks for the applied-voltage pattern with which the electrostatic adsorption 
power which does not produce float going up of a wafer from the flesh-side planar pressure force under processing set 
up beforehand is acquired, and electrical-potential-difference impression time amount is controlled by the timer so that 
the seal of approval of the electrical potential difference is carried out as this pattern. 

[001 1] since the load and the flesh-side planar pressure force of acting on the wafer under processing, electrical- 



potential-difference impression time amount, etc. are detected and electrostatic adsorption power is changed, only the 
minimum electrostatic adsorption power required to prevent float going up of a wafer is generated — sufficient — the 
residual adsorption force at the time of processing termination can be reduced. 
[0012] 

[Embodiment of the Invention] Hereafter, Figs. 1 thru/or 3 explain one example of this invention. Figs. 1 and 2 show 
the configuration of the plasma treatment equipment which applied this invention. 

[0013] By the interaction of the magnetic field by the microwave and solenoid 2 which made it generate by the 
magnetron 1, while plasma-izing the process gas introduced from the gas supply hole 4 in the quartz discharge tube 3, 
high frequency is impressed to an electrode 5 by RF generator 6, and it etches, controlling the energy of the ion which 
carries out incidence to a wafer 7. 

[0014] The crevice 8 is formed in the wafer 7 installation side of an electrode 5, and the front face is coated with the 
insulator layer 9. Moreover, the load cell 10 is fixed on the insulator layer 9 of a crevice 8. 

[0015] The output signal line 1 1 of a load cell 10 is taken out in atmospheric air through an insulator layer 9, the hole 12 
which penetrates an electrode 5, the feed through 13 insulated from ground potential, and the feed through 15 with O 
ring 14. In addition, helium gas supplied to wafer 7 rear face is introduced into a hole 12 as a sealant 16. 
[0016] Since a load cell 10 contacts the direct wafer 7, the high frequency component impressed to an electrode 5 is 
contained in an output signal. In order to remove this, the output signal line 1 1 is connected to the control unit 18 
through the low pass filter 17. 

[0017] Furthermore, DC power supply 19 with controllable output voltage are connected to the electrode 5 by the signal 
from a control unit 18. By making an electrode 5 generate the plasma, where direct current voltage is impressed, 
electrostatic adsorption is carried out on an electrode 5, and a wafer 7 cools the wafer 7 under processing by opening a 
massflow controller 20 and supplying helium gas to wafer 7 rear face. 

[0018] Moreover, an electrode 5 circulates through a refrigerant by the circulator 21, and temperature control is carried 
out. 

[0019] Next, Fig. 3 explains the adjustment approach of electrostatic adsorption power. The difference of the reaction 
force by electrostatic adsorption power required since float going up of a wafer 7 is not produced during processing, and 
the flesh-side planar pressure force is memorized by the control device 18 as the set point 22, and etching is started. And 
the load (difference of the reaction force by electrostatic adsorption power and the flesh-side planar pressure force) 
which acts on a wafer 7 by the load cell 10 is always detected during processing, and this signal is sent to a control unit 
18. And it asks for deflection with the set point 22 with a control unit 18, and the output of DC power supply 19 is 
operated so that this deflection may be set to 0. The electrostatic adsorption power under processing is controlled by 
carrying out like this. 

[0020] Next, Figs. 4 thru/or 6 explain the second example of this invention. Fig. 4 shows the configuration of the 
plasma treatment equipment which applied this invention. 

[0021] A different point from the first example is a point of having formed the rose TRON pressure gage 25 which 
detects the flesh-side planar pressure force in the coolant gas piping 24 instead of the load cell 10 installed on the 
electrode 5. 

[0022] Next, Figs. 5 and 6 explain the adjustment approach of electrostatic adsorption power. 
[0023] A wafer 7 is supported by electrostatic adsorption power on an electrode 5, the plasma opens a massflow 
controller 20 at the same time generating, i.e., etching processing, is started, and helium gas is supplied to wafer 7 rear 
face. Then, the flesh-side planar pressure force (Fig. 5 (a)) arrives to desired value PI at time amount t and the back, and 
to maintain the value, helium quantity of gas flow is operated and it is controlled. 

[0024] Electrostatic adsorption power starts, the electrical-potential-difference value used as the time amount t2 which 
reaches the desired value fl of electrostatic adsorption power shorter than the time of concentration tl to the desired 
value PI of the flesh-side planar pressure force is chosen from a property (Fig. 5 (b)), and the electrical potential 
difference first impressed to an electrode 5 sets it to -VI in this case. Thereby, a wafer 7 does not come floating during 
the rise of the flesh-side planar pressure force. 

[0025] Then, if it is detected that the flesh-side planar pressure force reached desired value PI with the rose TRON 
pressure gage 25 The time amount t3 which may reach to the desired value f 1 of -V2 in the electrical-potential- 
difference value from which the electrostatic adsorption power which does not produce float going up of the wafer 7 in 
the desired value PI of the flesh-side planar pressure force of electrostatic adsorption power which it starts and is shown 
in a property (Fig. 5 (b)) is acquired, and this case is taken into consideration. As shown in Fig. 5 (c), it is a signal from 
a control unit 18 about the output of DC power supply 19 after time amount t4. - From VI - It is made to change to V2. 
[0026] By carrying out like this, electrostatic adsorption power changes, as the continuous line of Fig. 5 (b) shows, and 
it does not produce float going up of a wafer 7. 

[0027] Next, Figs. 7 thru/or 9 explain the 3rd example of this invention. Fig. 7 shows the configuration of the plasma 



treatment equipment which applied this invention. 

[0028] The 3rd example forms the timer 26 which detects electrical-potential-difference impression time amount to a 
control unit 1 8 instead of a load cell 10 and the rose TRON pressure gage 25. 

[0029] Next, Fig. 8 and Fig. 9 explain in the example which the adjustment approach of the electrostatic adsorption 
power of this invention is changed to two steps in this case, and adjusts it. 

[0030] It is applied voltage about the pattern (continuous line of Fig. 8 (b)) of the electrostatic adsorption power which 
does not produce float going up of a wafer 7 in the flesh-side planar pressure force under processing set up beforehand 
(Fig. 8 (a)). - The electrostatic adsorption power of VI and -V2 starts, and it asks from a property (dotted line of Fig. 8 
(b)), and asks for the pattern (Fig. 8 (c)) of applied voltage after this. 

[0031] And if etching processing is started, by the timer 26, electrical-potential-difference impression time amount will 
be detected, and the output of DC power supply 19 will be changed so that it may become as the pattern of the applied 
voltage beforehand memorized by the control unit 18. 

[0032] In this invention, it may divide more than this and electrostatic adsorption power may be carried out, although it 

changed to two steps. 

[0033] 

[Effect of the Invention] Since the residual adsorption force can be reduced according to this invention, there is 
effectiveness which can improve the dependability of wafer conveyance. 
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ma*mnf u p) (12) & ^ & ^ (A) 



^5I¥10- 163308 

(43)&HB ¥dU0*F(1998)6m9B 



(51)Inta ft 
HO 1L 
B23Q 
C23C 
C23F 
H01L 



21/68 

3/15 
14/50 

4/00 
21/3065 



F I 
HO 1L 
B23Q 
C23C 
C23F 
H0 2N 



21/68 
3/15 

14/50 
4/00 

13/00 



mm* *r mm<D*2 ol (47 



R 
D 
A 
A 
D 

m 





-301589 


(7DH1KA 


000005108 




»K¥2-329370<O^S 






(22)ttJKH 


2 *p(1990) 11830 H 










(72)3Bfl# 
























(72)38B# 










Uia»T«tfcfc?Jtt#794#* 














(74)ftSA 





(54) ^9Xv«ia^feJ:0«f8 

(57) 

im&^m ±Mzmzm8.~t?>tiMzwmMktfA 




L 



) 



«&5 



2/ 



11 




He//X 
I8ti*?$& 



1 

mtn-rmm^t. m-mftLxmavx'^im 
i-mn&izwfcn&tmitt&mMt, mm&^fs. 
co&ij t smmt crmmzfb txmmgtfo tzzx? 
iz®mffl&^<?>mm]£z#im-m9mmt £ jus 
itiz t **mt ^hTyx^wmm. 

[000 1] 

Ky-yx^imtm&js&mijjmm&tcttyvT 
yx^mmrna xxmmizmti i>oxbh . 

[0002] 

[tfefoOft»] 1&&Vm.\i. Wm5 7-44 7 4 7 

®wmmMz£<o*; x ./\tm&ffl?)im 

[0 0 0 3] LA'U **ffittl»I-gjjDmE{Cfc^Tt. 
[ 0 0 0 4 ] . »®S«^j<7)i:*>± 0 tt*>4***C 

[0005] $ t>iz. o»>xv\seo±#s-flii. 
<fc3 t, -> t m^mmEX'tm-? a^* { *> 

[0006] 

[f^a^L* o t-t&mmi ±mmm%imw& 

&mt&WtMz^\x%'&ZixX&t>-?. ^x^to 

nm*h(rm*)\&-fuz>gjffiwi)*fr& t t^ra 5 ^-? 

[0007] *&Hjtogftt)j ±S @fi*'J £ffi«LT->x 
[0008] 

tznwmt tfxftmmm tx^^mm^ 
v\ zuz. tm*<o<> *j\izftmi-h$m. sme 
1). h&wm&mm^zm&Lxm&m'm. 

ix. ^^z^m-tmmmiHLxmws.^^ 
it2it&nmiz^xmmtz>. m&kiz&in^&tL 

x. mm. u-v-tti'Zmi&zttzzr). 

^ t mmsjjtz x zmit (nmi'mm^mx-b o , 
ztitf~jmiz% z>xo \zwmmi) t&itzitxnm 



(2) ^¥10-163308 

2 

+<9«7x/vO#§=±D frBfrittS. 

[0009] miwumt lt; SiSE^^ajLTt? 

54 >(C'7x>'N<0SiSK]Sr«ittJ-ri»¥g. PUtf i A 

EEMKcfc 9£iBff:fc#@«fit5gU:<r k £l&fj-ri> 
10 BmfittJV^T^xAO^iOSr^t^v^ffm® 

[ooio] &3<rynmtLx. msmmmmiL 
xmwmii^m.^t-m\,z^xwmth. &*> 

[ooii] siyi^co^x^t^fla-ts^a, 

&&milt:m£t&Ztii i X'Z&. 
[0012] 

[00 13] v/^bn^iCiO^f^^n 

»t y -f h 2 tc «t sa^ffls^fflt i o % 

30 Wg3Mztfxm&H4i'>)mALt:TcHzX#x£T 

yx^tet&t t i>iz. mm5izmmsM6izx oss 

[0014] mg5O^x;\7aMfflfc»±P0SB8#Jgj£ 

S. C!ia8cofe»IK9±{c;o-K-b;H 0*^ 
LXS>&. 

[00 15] n-h'-b;no<0tij^<i^®l KiJfelilg 

9, «g5$:«ars?ii2. r-xsiaj:»)ffi»$ft. 
40 fc7^-H^;p-i 3. oyyriAtf*? 4-vxiv 
-i5iitLx*3ft£m*)&iii\h. ?Li2tc 

<i«7xn7SS(C«»&$tutH e ijXtfis-frm 1 6 k 
[0016] n-H-biHOtt. «gf>x^7(C««rt 

so-c% &%&^\tw&5\zm&%tih&mmt& 
stilt,, ziitmi+htitbtzsimsmi i»in- 

[00 17] £A>K, mffi5tCJi$ilffl^Sl 8*^<7)<i 



(3) 



0-163308 



TV>*„ m&5izWfimE$:ffl!aLt:#mTT7X-?t: 
Sit, •7X7D-3yho-72 0^^V>THe^X^ 

[00 183 4fc. mS 514-^-^^1— ^2 ltiO 
[00193 ffm©«^tBg#ife£SfS30KJ: 

5M2 2 i: LTSIWgg 1 8 fclBgSiu Xyf-y^tf 
BfftSit*. -E-l/C jaa«t>{io-H-bynotJ:»)'> 

aw&ajsiu - <m^\m<mm 1 8 izm 

Ml*. *LT. SJ$H£g 1 8 i 0 ££{g 2 2 fc <Ofii 
.1 <OfflH**0 S J a CSSVS 1 9 <Dffi 

[00203 aac. ^mfrm-omkmzmmz:^ 
[00213 ft-msmtmtchm. w&suzwl 

SUt n- H-t;P 1 Oct)** tj fc^ai^xffiW2 4 fcg 

*. 

[00223 &fctf«fi»;>j?>i^frac£3$50fc itf 

memizxmmti. 

[00 233 7=7X~?tm>k. ttb*>. I7f^^! 
aaWSitSfc^BK;:. ^xAyttffmt^fcJ: 9 
Sfli5±(c^fSit x VX7n-3>ho-52 0Sr^ 

EJj (151(a) mot. ftt@gfiPi4T 

T$fl»Sii*. 

[00243 sajtms 5 tgjjtrr*«£E«±. ssbje* 

Oi^±0^tt(lg 50(b) )J:D§t/\ .I<7)i&£\ 
-Vit-f*. ZtHz£*)^ ^x^Jigffiff^coi^ 

[00 2 53 <e<0&.. >»<7hD>-E»)tf2 5{cJ:0Sffl 

E^^ggfflPit^L^^t^aiSitsfc. um© 

^^4t»±0^ftt (850 (b) ) izm-mEJjco 

smm p 1 ic fcit* * x a 7 cd??£ jt 0 t %^%m 

fifi4t«aL#*eiat8t#jtLT» S50<c) 
tzm-tz o\z#m 1 4 f&tcisgmgi 1 9 coai^ ^siffl® 

W. 1 S^oft^-lcJ: 0 - Vi - v 2 (c^ftStfS . 
[00263 -d"t*ifc(cj;0. V«83:ftU$5B 



(b)coHST^-J:ofc^kL. ->xA7co^±0 

[00273 »C(C*%BBom3(7)||tt^^^7@^^L 
IB90fcJ:OiiW*. SB70li#&i?!£2fflL£T7 

[0028] m3<7)||iS0i(in- h*-b;l, 1 0 . a'5 h o 
>EJjti-2 5<^)*>i?0 tSflt^S 1 8tmEfflJn^ffaSr 

[ o o 2 9 3 <fc<c . *m<vm!mj)<mmms: . 

10 <Itf)i^ 2&S?fc£fc$-li:T0i§-f *HT\ £80, 

^90t«toilW*. 

[00303 ft^^t^^sitJtsra+oafflffift 

(8180(a) ) fctStvt, 7xA7(OgllOJtt 
StKHBftfc&WV-;' (8580 ( b ) <r>^&) 
EWramE-Vu -V 2< 7)»m®S*Wirt > ±0^tt(m 
80 ( b ) <o£&) i 0*tf>. iit*^9Un«EcOA-^ 

(®8i(c) ) ££tf>6. 
[003 13 -fLT. x-y^y^jaai^^iisi;^ 
&£>i>M4iJ»§£Sl 8fcE«Sit^BJJi«ff«A^- 
20 J: 3fcr, *4v-2 6£i->-cSEEMnii$ 

s^ajLTess^gi 9£0ffi:»j^^fl:s-fr*. 
[00323 xmtz-mwsmji* 2m\zm.Lft 
&z\timLizwrzmteLT i>&w 

[00333 

<0Wx Ajgii<7)fl!Stt^(p|±-CI= *263i#J>* . 
[0iSOfS*^SiBB3 

[01 3 *^0-HiSWT'*>*T7X-7«iSilM5:^ 
tJSffirffi0-CJ>*. 
30 [02 3 0 1 c^lficon- K*/Pgfcft<OpJH£^-t0T' 
**. 

[03301 (mmz&tfh&mmiimmt: ? 
[043 *m&mz.<mim-chz>77x~7w$ms 

[05305 (a) ( c ) l±*W)lcr)mz.cr>m& 

[06 3 04<^Sfcfc{t*»«iR«*c7)iSiJ»5rff^a 
^o»/70-Cfc*. 

40 [07 3 *m&mE.<7>mifflTt>Z>7yX-?!imgW. 
[08 3 08 ( a ) &V>L ( c ) »4#&BJ§<r)Sf5HcO!?ifc 

[09307 <mmzmh$m!&mj]<7MmfT% o 

5---^S, 10--D- KHr;P x 17-d-;«7< 
18---*iJffllJia, 19-.-ilS[m^ 2 5-A 



(4) 



^¥10-1633 



[01] 



m i 




9 7 10 



21 



8 
12 

-13 
II 




14 20 

11 -L 



CJr-tfeJfz 




i8W$& 



[02] 



[06] 




or ii a 



1 
18 



T 
19 



25 



•ft -ft h 

— r 



(5) 

[03] 



ftimO-l 63308 



M 3 



V 



22 



/8 



f? 



JO 



[04] 




[09] 



9 



26 



ft & 



(6) 



*$ISm 0-1 63308 




(7) 



^liPPl 0-1 63 308 



[07] 

m 7 




(51) Int. CI. 6 U'Ef 
H0 2N 13/00 
H0 5H 1/46 



F I 

H0 5H 1/46 B 
H0 1L 21/302 A 



